Nitric oxide reduces myocardial contractility in isoproterenol-stimulated rat hearts by a mechanism independent of cyclic GMP or cyclic AMP.
Nitric oxide has been shown to decrease myocardial contractility and O2 consumption. This study was designed to evaluate the hypothesis that nitric oxide-mediated increases in cyclic GMP require elevated cyclic AMP to produce cardiac depression. Using isolated, Langendorff-perfused rat hearts, we determined the effects of intracoronary nitroprusside (NP, 1 and 10 mM) in the absence and presence of isoproterenol (ISO, 10(-8) M) on cardiac function, O2 consumption, cyclic GMP and cyclic AMP. ISO, with and without NP, increased cyclic AMP (from 287 +/- 21 to 477 +/- 33 pmol/g) without altering cyclic GMP. Left-ventricular pressure increased from 97 +/- 12 to 178 +/- 9 mm Hg and dP/dtmax from 1,786 +/- 275 to 4,049 +/- 354 mm Hg/s. NP increased cyclic GMP (from 4 to 30 pmol/g) in both the absence and presence of ISO, but NP did not alter cyclic AMP. Without ISO, NP insignificantly altered left-ventricular pressure; however, in the presence of ISO, NP significantly decreased left-ventricular pressure by -25 +/- 4 mm Hg and decreased dP/dtmax by -619 +/- 142 mm Hg/s. Isoproterenol increased O2 consumption, but the changes with NP were not significant. When this study was repeated in the presence of LY83583, a guanylate cyclase inhibitor, NP still produced cardiac depression in the presence of ISO. Therefore, cardiodepressant effects of NP were only observed against a background of inotropic stimulation with ISO. However, effects of NP on contractility were unrelated to increases in cyclic GMP or cyclic GMP-induced changes in cyclic AMP.